PEG O'MALLEY United States Geological Survey, Denver, Colorado ABSTRACT. Two principal reasons for the inherent uncertainty in 14C dating of calcareous sediments such as tufa or those of lacustrine origin are the unknown initial 14C activity (A0) of the sediment, mainly affecting younger (Holocene) samples, and contamination of older sediments with recent carbonate, causing 14C ages to be excessively young. To assess the contamination effect, samples of old tufa from the Riss/Wurm interglacial were examined. These sediments contain essentially no 14C except that contributed by surface contamination. Tufa samples were crushed and grains ranging in size from <1 mm, 1 to 2mm, up to 4 to 5mm were separated for analysis; 2M HCl was then used to dissolve the samples in successive steps.
14C
measurements indicated that each subsequent soluble fraction obtained from porous tufa gave a successively older age, indicating that the surface of the sample was contaminated by younger carbonates. No consistent effect of grain size on the 14C age was observed. Compact tufa proved to be less subject to contamination. 14C ages obtained on this material were also too young, yet older than the age obtained from porous tufa samples.
C ages of interglacial tufa were cross-checked with the 230Th/234U dating method, using samples of very clean calcite which overlies the tufa blocks. Inferred 230Th/234U ages of the interglacial tufa ( (Vogel, 1970; Geyh, 1972) . (Tamers & Scharpenseel, 1970; Pearson & Hanshaw 1970; Mook, 1972; Fontes & Gamier, 1979; Eichinger, 1983) (Olsson, 1980 Tufa samples were selected from outcroppings or huge blocks which belonged to an interglacial phase of tufa growth in the Plitvice National Park, NW Yugoslavia.
14C dates of numerous samples were very inconsistent (Srdoc et al, 1980) ranging in age from ca 20,000 to 40,000 yr BP. Samples of calcite in the form of clean crystals that sporadically overlay the tufa blocks always gave the background counting rate, ie, their age was much older than the lowest detectable 14C age. These factors point to contamination of very old, porous tufa layers with young carbonate as the possible explanation for inconsistent 14C ages.
Experimental verification of the contamination of old deposits was based on the assumption that the surface layer which may contain the contaminant will dissolve first, when a sample of calcareous tufa is treated with diluted hydrochloric acid. Two samples of old tufa were chosen for chemical treatment with acid. The porous, spongy, structured samples were considered more susceptible to contamination, whereas compact tufa seemed less affected by contamination. Samples of tufa weighing ca 300g were crushed and separated into fine (<1 mm in diameter), medium (1 to 2mm), and coarse grains (4 to 5mm). It was expected that this procedure could result in a difference in activity of evolved CO2 by varying the ratio of freshly cut surface and the contaminated one. However, the activity of evolved CO2 was much more dependent on the degree of etching the grains than on the grain size; therefore, no particular grain size could be specified as the most contaminated or as the cleanest one.
Dissolution of tufa samples was carried out in 2 or 3 steps (depending on the sample size), each step producing the amount of CO2 sufficient to fill the gas processing system which converts the evolved CO2 into methane. The amount of 2.OM HCI, sufficient to dissolve the whole sample, was divided in 2 or 3 portions and slowly dripped on the sample, which was constantly stirred in the reaction flask. The evolved CO2 was removed from the reaction flask in a stream of nitrogen and trapped at liquid nitrogen temperature. Subsequent chemical and counting procedures are described elsewhere (Srdoc, Breyer & Sliepcevic, 1971; Srdoc et al, 1979 Srdoc et al, , 1982 (Horvatincic, ms) . 230Th/234U dates of tufa deposits in the Plitvice National Park coincide with the warm and humid Riss/Wurm interglacial. This is quite plausible on the basis of present knowledge about climatic conditions that favor tufa formation.
